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Deep Uncertainties of STl

< Future advances and knowledge (e.g.
Inventions and innovations) not a function
of time, but dependent on intervening
actions (science funding & investments)

<& Improvements through accumulation of
experience (learning + knowledge
appreciation)

< Interactive rather than linear process:
Learning by doing and using;
supply push and demand pull
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Incremental & Disruptive
Technologies
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More’s Semiconductors Law
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STl Transformational Change

Dynamic, Cumulative, Systemic and Uncertain

< Incremental — gradual (continuous) and
cumulative improvements

< Abrupt — radical, discontinuous and
disruptive as “gales of creative

destruction”

< Add as many mail-coaches as you
please, you will never get a railroad by so
doing. [Schumpeter, 1935/1951, 136]
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DRAM Prices and Market Growth

DRAM prices
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Supply Technologies Cost Trends

—a— Nuclear US: Average and Minimum/Maximum 1971-1996
= Nuclear US: Single Reactor (No Range) 1971-1996
—s— Nuclear France: Average and Min/Max 1977-1999
o Offshore Wind: All EU project prices 1999-2008
100000 Onshore Wind Denmark: Average costs 1981-2009
j Onshore Wind US: Capacity weighted average price 1984-2010
Solar PV Modules: World average prices 1975-2007

-&-- PV Sl Modules: World average prices (IPCC SRREN) 2003-2010
PV Systems US: Average installation price +/- SD 1998-2009
——Heatpumps Switzerland: Average cost of 7.6 kW unit 1982-2008
—— Heatpumps Sweden: Average cost of 6.6-8.6 KW unit 1994-2008
—— Ethanol prices Brazil 1975-2011
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More’s “Carbon Law”

human carbon
emissions

Annual global CO, emissions (GtCO, yr)

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

anthropogenic CO, emissions (gross)
T fossil fuel and industry

land use and land-use change
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More’s “Carbon Law”
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More’s “Carbon Law”
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More’s “Carbon Law”

human carbon
emissions
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anthropogenic CO, emissions (gross) anthropogenic CO, removals biosphere carbon sink
T fossil fuel and industry I |and use and land-use change I Land carbon sink

land use and land-use change B engineering CO, sink (BECCS) Ocean carbon sink
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Transformational Change
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TWI12050 Major Transformations

Energy

Decarbonization, efficiency

Sustainable consumption
& production

energy access

Food & biosphere
Sustainable
intensification, ocean &

biodiversity, forests 5 L Digital

Prosperity
Social inclusion
Sustainability

and water, healthy

diets, nutrients revolution

| Artificial intelligence
big data, biotech, nanotech
autonomous systems

Cities s

Housing, mobilit . :
ousing y & 2 }
sustainable infrastructure Emy

water, pollution

Human capacities
& demography

Education, health, ageing
labor market, gender, inequalities
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Technology Diffusion Compared
digital revolution
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STI Policy Coherence

< Paradox of STI:
» cause of problems, e.g. as negative externalities
» but solution, if socially and environmentally sound

< Keyto
» Understand inter-relationships, interdependencies
and trade-offs
» Leverage synergies among STI policies and
SDGs
» At all levels - global, national, regional and local

< Tools to support policy coherence:
> integrated assessments
» systems thinking

» roadmaps
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GLOBAL INFRASTRUCTURE INVESTMENT NEEDS
$49.1 TRILLION THROUGH 2030

VALUES IN TRILLIONS OF DOLLARS
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4 COLUMBIA
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TWI2050 Report Outline

Key Messages

Synthesis

1. Framing and Introduction
2. Mega-transformations

3. Narrative and Overarching
Goals

4. Sustainable Development
Pathways

5. Governing the Great

Transformation TWI2050 Writing Meeting
5-7 March 2018, IIASA
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The World in 2050 (TWI2050.0rg)

“Doing More with Less” within Planetary Boy nd;f'ies :

Vision:

Target space 2050+ — | & gl .
D Sustainable

@ Seviiomment GF. ALS ¥ : ]
One “backcasting” storyline and
many transformational pathways

«— Target space 2030

Transformation Diffusion

Legitimacy of

2030 2050
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Disruptive Change

Easter Parade on Fifth Avenue, New York, 13 years apart

1900: where's the car? 1913: where’s the horse?

Inspiragion: Tors Sebe's haynots lecturs s AkCar, Santa Manica CA, 28 Oct 2014,
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Sankt. Petersburg Airport Duty Free
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